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CLAIMS 



[Claim(s)] 

[Claim 1] (A) Rl is the organic radical of carbon numbers 1-8 among a formula (1) RlnSi(OR2)4-n 
[type, R2 is the alkyl group of carbon numbers 1-5, and n is 1 or 2. ] Polymerization nature partial 
saturation monomer which comes out and has the hydrolysis nature machine directly linked with the 
polymerization nature partial saturation radical and the silicon atom into (B) (a) molecule with the 
partial hydrolysis condensate 100 mass section of the organosilane shown 1-50 mass %, (b) 
Polymerization nature partial saturation monomers other than the (above-mentioned a) component 
The monomer mixture 10 which consists of 99 to 50 mass % - the 2000 mass sections The water 
paint constituent characterized by containing the water dispersion obtained by carrying out an 
emulsion polymerization underwater under existence of aluminum, Ti, or Zr system metal chelate 
compound. 

[Claim 2] (A) The water paint constituent according to claim 1 which carries out 1-30 mass section 
content of the organosilane shown by the above-mentioned formula (1) to the partial hydrolysis 
condensate 100 weight section of an organosilane. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention consists of a specific organic inorganic compound resin water 
dispersion, and relates to the water paint constituent which can form the paint film excellent in hot 
water resistance, weatherability, resistance to contamination, solvent resistance, alkali resistance, etc. 

[0002] 

[Description of the Prior Art] A crack cannot produce easily the paint film which uses as a binder the 
organic inorganic compound resin which is made to carry out the hydrolysis condensation reaction of 
the silyl radical content vinyl system resin to an organosilane and/or its partial hydrolysis 
condensate, and is obtained like weatherability and the paint film which is excellent in resistance to 
contamination etc., and uses organopolysiloxane system inorganic resin as a binder, and, so, the 
coating constituent which uses the above-mentioned organic inorganic compound resin as a binder 
attracts attention increasingly. However, many of such coating constituents are organic solvent 
system coatings, and it is not desirable from a viewpoint of air pollution or saving resources. Then, 
although the drainage system coating which uses organic inorganic compoxmd resin as a binder had 
also been developed, there was a trouble that the hot water resistance of the paint film obtained, 
alkali resistance, etc. were inferior. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention is made against the background of the 
technical problem of such a conventional technique, and aims at offering the water paint constituent 
which can form the paint film excellent in hot water resistance, alkali resistance, weatherability, 
resistance to contamination, etc. by using the water dispersion of the organic inorganic compound 
resin to which the emulsion polymerization of the partial hydrolysis condensate of an organosilane 
and the specific polymerization nature partial saturation monomer was carried out imder metal 
chelate compound existence. 
[0004] 

[Means for Solving the Problem] That is, this invention relates to the following invention. 
(A) Rl is the organic radical of carbon numbers 1-8 among a formula (1) RlnSi(OR2)4-n[type, R2 is 
the alkyl group of carbon numbers 1-5, and n is 1 or 2. ] The partial hydrolysis condensate 100 mass 
section of the organosilane come out of and shown, (B) Polymerization nature partial saturation 
monomer which has a hydrolysis nature machine linking directly to a polymerization nature partial 
saturation radical and a silicon atom in the (a) molecule The monomer mixture 10 which consists of 
1-50 mass % and polymerization nature partial saturation monomer [ other than the (b) (above- 
mentioned a) component ] 99 - 50 mass % - the 2000 mass sections aluminum. The water paint 
constituent containing the water dispersion obtained by carrying out an emulsion polymerization 
underwater under existence of Ti or Zr system metal chelate compound. 
[0005] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. Each component 
used in order to manufacture the water dispersion which constitutes the water paint constituent of 
this invention is explained. 

(A) A component (A) component is among a formula (1) RlnSi(OR2)4-n[type, Rl is the organic 



radical of carbon numbers 1-8, R2 is the alkyl group of carbon numbers 1-5, and n is 1 or 2. ] It 
comes out and is the partial hydrolysis condensate of the organosilane shown. In the above- 
mentioned formula (1), an alkyl group, a cycloalkyl radical, an aryl group, etc. are mentioned as an 
organic radical as Rl, for example. Here, as an alkyl group, what branched also with the straight 
chain may be used. As an alkyl group, alkyl groups, such as a methyl group, an ethyl group, n-propyi 
group, i-propyl group, n-butyl, i-butyl, s-butyl, t-butyl and a pentyl radical, a hexyl group, a heptyl 
radical, and an octyl radical, are mentioned, for example. The carbon numbers of a desirable alkyl 
group are 1-4 things. 

[0006] As a cycloalkyl radical, a cyclohexyl radical, a cycloheptyl radical, a cyclo octyl radical, etc. 
are mentioned suitably, for example. As an aryl group, a phenyl group etc. is mentioned, for 
example. Each above-mentioned functional group may have a substituent in arbitration. As such a 
substituent, halogen atoms (for example, a chlorine atom, a bromine atom, a fluorine atom, etc.), an 
acryloyl (meta) radical, a sulfhydryl group, an alicyclic radical, etc. are mentioned, for example. As 
an alkyl group as R2, what branched also with the straight chain may be used. As such an alkyl 
group, a methyl group, an ethyl group, n-propyl group, i-propyl group, n-butyl, i-butyl, s-butyl, t- 
butyl, a pentyl radical, etc. are mentioned, and the carbon numbers of a desirable alkyl group are 1-2 
things, for example. 

[0007] As an example of the organosilane shown by the above-mentioned formula (1) For example, 
methyl trimetoxysilane and methyl triethoxysilane, Ethyltrimethoxysilane, ethyltriethoxysilane, n- 
propyltrimethoxysilane, n-propyl triethoxysilane, i-propyltrimethoxysilane, i-propyl triethoxysilane, 
gamma-chloropropyltrimetoxysilane, gamma-chloropropyl triethoxysilane, 3 and 3, 3-trifluoropropyl 
trimetoxysilane, 3, 3, and 3-trifluoropropyl triethoxysilane, cyclohexyl tri-metoxy silane, Gamma- 
methacryloxypropyltrimethoxysilane, gamma-methacryloxypropyltriethoxysilane, gamma-mercapto 
propyltrimethoxysilane, gamma-mercapto propyl triethoxysilane, Phenyltrimethoxysilane, 
phenyltriethoxysilane, dimethyldimethoxysilane. Although dimethyl diethoxysilane, 
diethyldimethoxysilane, diethyldiethoxysilane, diphenyldimethoxysilane, diphenyl diethoxysilane, 
methylphenyl dimethoxysilane, a dimethyl dipropoxy silane, etc. are mentioned Preferably, they are 
methyl trimetoxysilane, phenyltrimethoxysilane, methyl triethoxysilane, and 
dimethyldimethoxysilane. 

[0008] (A) A component is the one-sort independence of these organosilanes, or the partial 
hydrolysis condensate obtained by mixing two or more sorts and carrying out a hydrolysis 
condensation reaction. The molecular weight of a partial hydrolysis condensate is polystyrene 
equivalent weight average molecular weight, for example, preferably, 500-3000 are suitable, and the 
good paint film of adhesion is obtained, without worsening polymerization stability and storage 
stability 300-5000, and by using the condensate of such molecular weight. Moreover, what has 
preferably - OH radical combined with the silicon atom and two -OR [ one or more / 3-30 ], for 
example is suitable for the partial hydrolysis condensate of an organosilane. SH6018 by Toray 
Industries Dow Coming as a commercial item as an example of such a condensate, DC 6-2230, 
SR2402 and DC3037 and KR-21 1 by DC3074; Shin-Etsu Chemical Co., Ltd., KR-212, KR-213, 
KR-214, KR-215, KR-216, KR-218; Toshiba Silicone 145 [ TSR-], TSR-160, TSR-165, and YR- 
3187 grade are mentioned. 

[0009] In this invention, there is little generation of the alcohol with which the way which uses the 
partial hydrolysis condensate fi-om which all the hydrolysis nature machines linking directly to the 
silicon atom of a degree type and -0R2 (R2 is the alkyl group of carbon nimibers 1-5) hydrolyzed, 
and were set only to -OH serves as an volatile organic compound (henceforth VOC) in the case of an 
emulsion polymerization, and since the (A) component can complete an emulsion polymerization to 
stability, it is especially desirable. 

[0010] In this invention, it is also possible to use together with the (A) component the organosilane 
which is shown by the above-mentioned formula (1) and which has not carried out a condensation 
reaction. Adjustment of the degree of hardness of the paint film which is in the inclination for the 
(A) component and the (B) component mentioned later to graft-ization-react efficiently, and is 
obtained with the addition is attained by using together this organosilane that has not carried out a 
condensation reaction at the time of an emulsion polymerization. However, if the organosilane which 
has not been condensed is added superfluously, since the polymerization stability at the time of an 



emulsion polymerization worsens and it becomes easy to produce a crack in the paint film obtained, 
it is not desirable. Therefore, it is desirable 1 - 30 mass section and to carry out 1-10 mass section 
concomitant use of the organosilane which is shown by the above-mentioned formula (1) and which 
has not been condensed preferably to the (A) component 100 mass section. 
[001 1] (B) A component (B) component is mixture of a polymerization nature partial saturation 
monomer which consists of a (a) component explained below and a (b) component, 
[(a) Component] The (a) component is a polymerization nature partial saturation monomer which 
has a hydrolysis nature machine linking directly to the silicon atom for carrying out a condensation 
reaction to the partial hydrolysis condensate of the organosilane shown by the polymerization nature 
partial saturation radical and the above-mentioned formula (1) for carrying out an emulsion 
polymerization and forming the (b) component and vinyl system copolymer which are mentioned 
later, and making the above-mentioned copolymer graft-ize this condensate. 
[0012] As an example of such a polymerization nature partial saturation monomer For example, 
vinyltrimetoxysilane and vinyltriethoxysilane, Vinylmethyldimethoxysilane, 
vinylmethyldiethoxysilane, gamma-(meta) acryloxyprophyltrimethoxysilane, gamma-(meta) 
acryloxyprophyltriethoxysilane, beta-(meta) acryloxyethyl trimethoxysilane, beta-(meta) 
acryloxyethyl triethoxysilane, ganima-(meta)acryloxypropylmethyldimethoxysilane, gamma-(meta) 
acryloxypropylmethyldiethoxysilane, gamma-(meta) acryloxyprophyl methyl dipropoxy silane, 
gamma-(meta) acryloxy buthylphenyl dimethoxysilane, gainma-(meta) acryloxyprophyl dimethyl 
methoxysilane, gamma-(meta) acryloxyprophyl diethyl methoxysilane, etc. can be illustrated. 
[0013] [(b) Component] The radical polymerization of the (b) component is carried out to the above- 
mentioned (a) component, it forms a vinyl system copolymer, and the various polymerization nature 
partial saturation monomers currently used for manufacture of a vinyl system copolymer from the 
former can be used for it. Specifically For example, a methyl acrylate (meta) and an ethyl acrylate 
(meta), Acrylic-acid propyl, butyl acrylate (meta), 2-ethylhexyl acrylate (meta), (Meta) Acrylic ester 
(meta) monomers, such as acrylic-acid octyl, acryUc-acid (meta) stearyl, and acrylic-acid (meta) 
cyclohexyl; (meta) An acrylic acid, (Meta) A crotonic acid, an itaconic acid, itaconic-acid half ester, 
a maleic acid, Carboxyl group content monomers or these acid anhydrides, such as maleic-acid half 
ester, a maleic anhydride, and a fiimaric acid; (meta) Acrylic-acid hydroxyethyl, AcryHc-acid 
hydroxypropyl, acrylic-acid (meta) hydroxy butyl, (Meta) Hydroxyl-group content monomers, such 
as monochrome (meta) acrylic ester of polyhydric alcohol; Glycidyl (meta) acrylate, Epoxy group 
content monomers, such as allyl glycidyl ether; Styrene, Styrene system monomers, such as methyl 
styrene and methoxy styrene; in addition to this, vinyltoluene, N-methylol acrylamide, vinyl acetate, 
propionic-acid vinyl, a vinyl chloride, acrylonitrile (meta), etc. can be illustrated. 
[0014] (B) the monomer mixture with which a component consists of a (a) component explained 
above and a (b) component — it is — both combination mass rate ~ : (1-50) (99-50) — desirable ~ : 
(1.5-30) (98.5-70) - it is - and the loadings of the (B) component - the (A) component 100 mass 
section - receiving - the 10 - 2000 mass section - the 50 - 1000 mass section is suitable preferably, 
(a) In the rate of a component and the (b) component, if too conversely few, since an appearance, 
crack-proof nature, etc. of a paint film from which they will be obtained if there are too more (a) 
components than said range worsen, and the storage stability of a coating, the hot water resistance of 
a paint film obtained, alkali resistance, etc. will worsen, it is not desirable. 
[0015] Moreover, if too conversely few, since the weatherability of the paint film which will be 
obtained if [ than said range ] more [ too ], resistance to contamination, etc. worsen, and the crack- 
proof nature of a paint film, alkali resistance, etc. which are acquired will worsen, the loadings of the 
(B) component are not desirable. 

[0016] aluminum, Ti, Zr system metal chelate compound aluminum and Ti, or Zr system metal 
chelate compound the partial hydrolysis condensate of the organosilane which is the above- 
mentioned (A) component ~ or The condensation reaction of the mixture of it and an organosilane 
and the hydrolysis nature machine in the polymerization nature partial saturation monomer which is 
the above-mentioned (a) component is promoted, (a) The vinyl system copolymer formed from a 
component and the (b) component is made to graft-ize the (A) component, and it blends in order to 
raise the hot water resistance of the paint film obtained by that cause, alkali resistance, etc. 
[0017] Although what is used as aluminum, Ti, or Zr system metal chelate compound in order to 



carry out the condensation reaction of the organosilane from the former is usable as it is Specifically 
For example, a tetra-acetyl acetate zirconium and a tetraethyl acetoacetate zirconium, Zirconium 
chelate compounds, such as a tree n-butoxy ethyl acetoacetate zirconium and a G n-BUTOKISHIJI 
(ethyl acetoacetate) zirconium; JIISO propoxy screw (acetyl acetate) titanium, Titanium chelate 
compound, such as JIISO propoxy screw (ethyl acetoacetate) titanium; Monoacetyl acetate screw 
(ethyl acetoacetate) aluminum, Organometallic compounds, such as aluminum chelate compounds, 
such as JIISOPUROPOKISHI ethyl acetoacetate aluminum and tris acetyl acetate aluminum, are 
mentioned. 

[0018] the loadings of aluminum, Ti, or Zr system metal chelate compound - the (A) component 
100 mass section ~ receiving for example, 0.3-10 mass section — 0.5 - 5 mass section is suitable 
preferably. In addition, the amount of metal chelate compound is in the inclination for the 
appearance of the paint film obtained, hot water resistance, opposite alkalinity, etc. to worsen if 
fewer than said range, and when many [ conversely / too ], it is in the inclination for weatherability, 
crack-proof nature, etc. of the paint film obtained to worsen. Next, the typical manufacture approach 
of the organic inorganic compound resin water dispersion which constitutes the water paint 
constituent of this invention is explained. First, stirring mixing of the above-mentioned (A) 
component and the (B) component is carried out until it becomes a homogeneity solution, further, in 
it, the above-mentioned organosilane is mixed by the above-mentioned metal chelate compound and 
also the case, and a solution is prepared. Subsequently, the water dispersion of organic inorganic 
compound resin is usually underwater manufactured further under existence of a chain transfer 
agent, emulsion stabilizer, etc. if needed an emulsifier, a polymerization initiator, and by carrying 
out an emulsion-polymerization reaction at the temperature of 60-90 degrees C foi- 2 to 10 hours 
without forming a pre emulsion after stirring and forming this solution into a pre emulsion under 
emulsifier existence underwater or. Ten to 70 mass % and the rate used as 30 - 50 mass % are 
suitable for the solid content of a water dispersion preferably. 

[0019] The reactant emulsifier which has from the former the various surface active agents of a well- 
known anion system, and the cation system and the Nonion system and the functional group in 
which a radical polymerization is possible as the above-mentioned emulsifier is usable suitably. 
Specifically For example, the sulfate salt and polyoxyethylene alkyl sulfate salt of higher alcohol, An 
alkylbenzene sulfone salt, a polyoxypropylene alkyl sulfate salt, Anionic surface active agents, such 
as a polyoxyethylene alkylphenol ethersulfate salt and a polyoxypropylene alkylphenol ethersulfate 
salt; Alkyl trimethylammonium chloride, Cationic surface active agents, such as alkyl benzyl 
ammoniumchloride; Polyoxyethylene alkyl ether, Polyoxypropylene alkyl ether, the polyoxyethylene 
alkylphenol ether. The polyoxypropylene alkylphenol ether, ethyleneoxide propylene oxide block 
polymer, Reactant emulsifiers, such as nonionic surface active agent [, such as a SORUTABIN 
derivative, ]; and acrylic ester of trimethylol propane, and an alkenyl succinic-acid monoallyl ester 
salt, etc. are mentioned. 

[0020] Moreover, as a polymerization initiator, the redox system which used together reducing 
agents, such as oil solubility polymerization nature initiator; Rongalites, such as water-soluble 
polymerization initiator; azo-isobutyro-dinitrile, such as ammonium persulfate, and potassium 
persulfate, hydrogen peroxide solution, t-butyl hydroperoxide, and benzoyl peroxide, cumyl peroxy 
octoate, and an ascorbic acid, is mentioned, for example. Moreover, as a chain transfer agent, long- 
chain alkyl mercaptan, such as n-dodecyl mercaptan, aromatic series mercaptans and halogenated 
hydrocarbon, etc. can be mentioned, for example. Moreover, as emulsion stabihzer, polyvinyl 
alcohol, hydroxyethyl cellulose, a polyvinyl pyrrolidone, etc. can be mentioned. 
[0021] As the emulsion-polymerization method for manufacturing the water dispersion of organic 
inorganic compound resin, although the package preparation method was illustrated in addition, the 
solution of the dropping test; above-mentioned which carries out an emulsion poljonerization while 
the above-mentioned solution or its pre emulsion-ized liquid is dropped underwater continuously — 
or The seed polymerization method which carries out an emulsion polymerization while the 
remainder is dropped after carrying out the emulsion polymerization of a part of the pre emulsion- 
ized liquid underwater; it is also possible to adopt suitably the core / the shell polymerization method 
for having changed further the polymerization nature partial saturation monomer presentation which 
is the (B) component of a core shell. Thus, in order to improve freezing-fusion stability and storage 



stability, as for the water dispersion of the obtained organic inorganic compound resin, what was 
adjusted to pH 6-9 by amines, such as ammonia, and a trimethylamine, triethylamine, 
dimethylethanolamine, is desirable. 

[0022] The coating constituent of this invention uses as a principal component the water dispersion 
of the organic inorganic compound resin which was explained above and which is obtained by 
carrying out an emulsion polymerization, and consists of what blended various additives, such as a 
dilution water for improving the storage stability and the paint workability of a coating constituent if 
needed, and an organic solvent and a bulking agent, a color and also a hardening accelerator, a 
thickener, a pigment agent, etc. further. As said organic solvent, a mixed organic solvent with 
hydrophobic, various organic solvents for coatings, such as hydrophilic organic solvents, such as 
ketones, such as alcoholic ether, such as alcohols, such as a methanol, and ethanol, propanol, a 
butanol, ethylene glycol monoethyl ether, and ethylene glycol monobutyl ether, an acetone, and a 
methyl ethyl ketone, it, toluene and a xylene, ethyl acetate, and butyl acetate, is usable. These 
organic solvents can also be beforehand blended with the (B) component, the loadings of an organic 
solvent — inside of coating constituent, and zero to 20 mass % - 0 - 10 mass % is suitable 
preferably. 

[0023] As said filler, the various extenders for coatings and color pigments, such as talc, and a 
bariimi carbonate, a calcium carbonate, a barium carbonate, a bentonite, titanium oxide, carbon 
black, red ocher, a lithopone, are usable, the loadings of a filler - % in the solid content of a coating 
constituent (for example, zero to 70 mass) — 0 - 50 mass % is suitable preferably. Although organic- 
acid salts, such as inorganic-acid salts, such as amine compounds, such as organotin compounds, 
such as octylic acid tin, and dibutyltin dilaurate, dibutyl SUZUJI malate, tributyltin laurate, and 
ethylenediamine, diethylenetriamine, a piperidine, a phenylenediamine, triethylamine, a sodium 
hydroxide, a sodium carbonate, potassium carbonate, a sodium hydrogencarbonate, and magnesium 
sulfate, a formic acid lithium, and magnesium acetate, etc. are mentioned as a typical thing as said 
hardening accelerator, especially an inorganic-acid salt is effective. 

[0024] The coating constituent of this invention can form a hardening paint film by painting with 
paint means, such as a brush, a spray, a roll, and dipping, on a coated object front face, and baking at 
ordinary temperature or the temperature of 300 degrees C or less. In addition, as a coated object, it is 
usable to various coated objects, such as various metal bases, such as an inorganic ceramic industry 
base material, and stainless steel, aluminum, a glass base material, a plastics base material, and a 
paper base. 
[0025] 

[Example] Hereafter, an example explains this invention to a detail fiirther. In addition, among an 
example, especially the "section" and"%", imless it refuses, mass criteria show. 
< - a water dispersion — I — preparation - > - glass - a beaker ~ (~ A -) - phenyl - and ~ alkyl - 
- alkoxysilane - partial hydrolysis - a condensate - [ - "~ SH - 6018 - " (the Toray Industries 
Dow Coming make; 100% of solid content) - ] - 12 - the sections - (- B — ) ~ (- a -) - gamma- 
methacryloxpropyl trimethoxy silane -- 0.5 -- the section - (- b --) - methyl methacrylate ~ 18 - 
the section -- n - butyl acrylate - 8.3 - the section and - a methacrylic acid — 1.2 - the section — 
from - becoming — a monomer ~ mixture — teaching — homogeneity - a solution — becoming — 
until ~ having agitated . Addition mixing of the monoacetyl acetate screw (ethyl acetoacetate) 
aluminum 0.1 section and the dimethyldimethoxysilane 0.5 section was carried out after 
homogeneity mixing, the mixed liquor of the reactant anion system surface-active-agent [" ADEKA 
rear soap SE-1025N"(Asahi Denka Kogyo K.K. make)] 0.75 section and the ion-exchange- water 18 
section was added continuously, the pre emulsion was agitated and formed with the high-speed 
agitator, and the emulsion solution was manufactured. 

[0026] As the 32 sections and a pH regulator, it 0.65-sections-taught, and the temperature up of the 
sodium hydrogencarbonate was carried out [ deionization exchange water ] for the 0.1 sections and 
"ADEKA rear soap SE-1025N" to 78 degrees C at the reactor equipped with the reflux condenser, 
the thermometer, and the agitator, agitating. Homogeneity dropping of the above-mentioned 
emulsion solution was carried out for potassium persulfate over 3 hours from the 0. 15 section 
preparation and 5-minute back of an injection, holding this temperature. After adding the 1 section of 
1% water solutions of potassium persulfate after [ of dropping termination ] 30 minutes and 



continuing churning at this temperature further for 2 hours, the 0.3 sections of 
dimethylethanolamines were added after cooUng at 50 degrees C, and the reaction was completed. 
The solid content concentration of the obtained water dispersion I was PH7.5 45%. 
[0027] The monomer mixture which becomes a <preparation of water dispersion II> glass beaker 
from the 20 sections, the (B) (a) gamma-methacryloxpropyl-trimethoxy-silane 0.5 section, the (b) 
methyl methacrylate 10 section and the n-butyl aery late 8.5 section, and the methacrylic-acid 1 
section about (A "SH6018") was prepared, and it agitated until it became a homogeneity solution. 
Addition mixing of the monoacetyl acetate screw (ethyl acetoacetate) aluminum 0.1 section and the 
dimethyldimethoxysilane 1.0 section was carried out after homogeneity mixing, the mixed liquor of 
the "ADEKA rear soap SE-1025N"0.75 section and the ion-exchange-water 18 section was added 
continuously, the pre emulsion was agitated and formed with the high-speed agitator, and the 
emulsion solution was manufactured. 

[0028] The temperature up was carried out to 78 degrees C, having 0.65-sections-taught and 
agitating [ agitated the 32 sections for deionization exchange water ] the 0.1 sections and "ADEKA 
rear soap SE-1025N" for a sodium hydrogencarbonate to the reactor equipped with the reflux 
condenser, the thermometer, and the agitator. Homogeneity dropping of the above-mentioned 
emulsion solution was carried out for potassium persulfate over 3 hours from the 0.15 section 
preparation and 5-minute back of an injection, holding this temperature. After adding the 1 section of 
1% water solutions of potassium persulfate after [ of dropping termination ] 30 minutes and 
continuing churning at this temperature further for 2 hours, the 0.24 sections of 
dimethylethanolamines were added after cooling at 50 degrees C, and the reaction was completed. 
The solid content concentration of the obtained water dispersion II was pH7.5 45%. 
[0029] < - a water dispersion ~ III - preparation - > - glass ~ a beaker ~ (~ A -) — phenyl - and 
alkyl " alkoxysilane — partial hydrolysis - a condensate -- [ — "~ DC -- six - 2230 - " (the Toray 
Industries Dow Coming make; 100% of solid content) ~ ] - 15 - the sections - (— B -) -- (— a — ) - 

- gamma-methacryloxpropyl trimethoxy silane - 0.5 — the section — (— b — ) — methyl methacrylate 
~ 15 - the section ~ n - butyl acrylate - nine - the section -- and -- a methacrylic acid — 0.5 - the 
section from — becoming — a monomer — mixture teaching — homogeneity — a solution — 
becoming — until - having agitated . Addition mixing of the tris acetyl acetate aluminum 0. 1 section, 
the methyl trimetoxysilane 1.0 section, and the dimethyldimethoxysilane 1.0 section was carried out 
after homogeneity mixing, the mixed Uquor of the "ADEKA rear soap SE-1025N"0.75 section and 
the ion-exchange-water 1 8 section was added continuously, the pre emulsion was agitated and 
formed with the high-speed agitator, and the emulsion solution was manufactured. 

[0030] The temperature up was carried out to 78 degrees C, having 0.65-sections-taught and 
agitating [ agitated the 32 sections for deionization exchange water ] the 0.1 sections and "ADEKA 
rear soap SE-1025N" for a sodium hydrogencarbonate to the reactor equipped with the reflux 
condenser, the thermometer, and the agitator. Homogeneity dropping of the above-mentioned 
emulsion solution was carried out for potassium persulfate over 3 hours from the 0.15 section 
preparation and 5-minute back of an injection, holding this temperature. After adding the 1 section of 
1% water solutions of potassium persulfate and continuing churning at this temperature fiirther after 
[ of dropping termination ] 30 minutes for 2 hours, the 0.15 sections of dimethylethanolamines were 
added after cooling at 50 degrees C, and the reaction was completed. The solid content concentration 
of the obtained water dispersion III was pH7.5 45%. 

[0031] The monomer mixture which becomes a <preparation of water dispersion IV> glass beaker 
from the 20 sections, the (B) (a) gamma-methacryloxpropyl-trimethoxy-silane 1 section, the (b) 
methyl methacrylate 10 section and the n-butyl acrylate 9 section, and the methacrylic-acid 1 section 
about (A "SH6018") was prepared, and it stirred until it became a homogeneity solution, 
homogeneity - mixing - after - monoacetyl - acetate — a screw (ethyl acetoacetate) — aluminum — 
0.1 ~ the section - addition - mixing carrying out - then - "~ ADEKA - rear one - soap - SE - 
1025 -- N - " -- 0.75 -- the section - reactivity -- Nonion - a system a surfactant -- [ -- "- 
Aqualon ~ RN ten - " (Dai-Ichi Kogyo Seiyaku Co., Ltd. make) -- ] - 0.3 - the section — ion 
exchange water — 18 — the section — mixed liquor — adding — a high-speed agitator — stirring pre 

- an emulsion — izing -- an emulsion solution - having manufactured . 

[0032] The temperature up was carried out to 78 degrees C, having 0.65-sections-taught and 



agitating [ agitated the 32 sections for deionization exchange water ] the 0.1 sections and "ADEKA 
rear soap SE-1025N" for a sodium hydrogencarbonate to the reactor equipped with the reflux 
condenser, the thermometer, and the agitator. Homogeneity dropping of the above-mentioned 
emulsion solution was carried out for potassium persulfate over 3 hours from the 0.15 section 
preparation and 5-minute back of an injection, holding this temperature. After adding the 1 section of 
1% water solutions of potassium persulfate and continuing churning at this temperature further after 
[ of dropping termination ] 30 minutes for 2 hours, the dimethylethanolamine 0.15 section was added 
after cooling at 50 degrees C, and the reaction was completed. The solid content concentration of the 
obtained water dispersion IV was pH7.5 45%. 

[0033] The monomer mixture which becomes a <preparation of water dispersion V> glass beaker 
from the 15 sections, the (B) (b) methyl methacrylate 16 section and the n-butyl acrylate 9 section, 
and the methacrylic-acid 0.5 section about (A "DC 6-2230") was prepared, and it agitated until it 
became a homogeneity solution. Addition mixing of the tris acetyl acetate aluminum 0. 1 section, the 
methyl trimetoxysilane 1 .0 section, and the dimethyldimethoxysilane 1 .0 section was carried out 
after homogeneity mixing, then the mixed liquor of the "ADEKA rear soap SE-1025N"0.75 section 
and the ion-exchange-water 18 section was added, the pre emulsion was stirred and formed with the 
high-speed agitator, and the emulsion solution was manufactured. 

[0034] The temperature up was carried out to 78 degrees C, having 0.65-sections-taught and 
agitating [ agitated the 32 sections for deionization exchange water ] the 0.1 sections and "ADEKA 
rear soap SE-1025N" for a sodium hydrogencarbonate to the reactor equipped with the reflux 
condenser, the thermometer, and the agitator. Homogeneity dropping of the above-mentioned 
emulsion solution was carried out for potassium persulfate over 3 hours from the 0.15 section 
preparation and 5-minute back of an injection, holding this temperature. After adding the 1 section of 
1% water solutions of potassium persulfate after [ of dropping termination ] 30 minutes and 
continuing churning at this temperature further for 2 hours, the dimethylethanolamine 0.15 section 
was added after cooling at 50 degrees C, and the reaction was completed. The solid content 
concentration of the obtained water dispersion V was pH7.5 45%. 

[0035] The monomer mixture which becomes a <preparation of water dispersion VI> glass beaker 
from the 15 sections, the (B) (a) gamma-methacryloxpropyl-trimethoxy-silane 0.5 section, the (b) 
methyl methacrylate 15 section and the n-butyl acrylate 9 section, and the methacrylic-acid 0.5 
section about (A "DC 6-2230") was prepared, and it agitated until it became a homogeneity solution. 
Addition mixing of the methyl trimetoxysilane 1.0 section and the dimethyldimethoxysilane 1.0 
section was carried out after homogeneity mixing, the mixed liquor of the "ADEKA rear soap SE- 
1025N"0.75 section and the ion-exchange- water 18 section was added continuously, the pre 
emulsion was agitated and formed with the high-speed agitator, and the emulsion solution was 
manufactured. 

[0036] The temperature up was carried out to 78 degrees C, having 0.65-sections-taught and 
agitating [ agitated the 32 sections for deionization exchange water ] the 0.1 sections and "ADEKA 
rear soap SE-1025N" for a sodium hydrogencarbonate to the reactor equipped with the reflux 
condenser, the thermometer, and the agitator. Homogeneity dropping of the above-mentioned 
emulsion solution was carried out for potassium persulfate over 3 hours from the 0.15 section 
preparation and 5-minute back of an injection, holding this temperature. After adding the 1 section of 
1% water solutions of potassium persulfate after [ of dropping termination ] 30 minutes and 
continuing chuming at this temperature further for 2 hours, the dimethylethanolamine 0.15 section 
was added after cooling at 50 degrees C, and the reaction was completed. The soHd content 
concentration of the obtained water dispersion VI was pH7.5 45%. 

[0037] At a rate which shows examples 1-4 and the example 1 of a comparison - 2 above-mentioned 
water dispersion I- VI, and a hardening accelerator in Table 1, it mixed just before paint and the 
coating constituent was prepared. About the obtained coating constituent, the color card was created 
as follows, a paint film appearance, a degree of hardness, resistance to contamination and hot water 
resistance, weatherability, and each alkali-proof paint film performance test were run, and the result 
was shown in the lower berth of Table 1, respectively. 

Using a gypsimi-fibrosum slag pearlite plate (12mm in thickness) as a <paint film performance test> 
material, spraying of the poly isocyanate prepolymer solution sealer "V SERAN **100 sealer" (trade 



name by Dai Nippon Toryo Co., Ltd.) (butyl acetate: dilute with the solution of xylene =1:1 100%) 
was carried out to the front face so that the amount of application might serve as 90 - 100 g/m2 (wet 
mass). This was dried for 5 minutes at 100 degrees C. Subsequently, as a base coating, spraying of 
the acrylic silicone resin system coating "V SERAN **500 enamel" (trade name by Dai Nippon 
Toryo Co., Ltd.) (butyl acetate: dilute with the solution of xylene =1:1 40%) was carried out so that 
the amount of application might serve as 80 - 90 g/m2 (wet mass). This was dried for 15 minutes at 
120 degrees C. Subsequently, spray painting of each coating constituent of the examples 1-4 which 
consist of combination shown in Table 1, and the examples 1-2 of a comparison was carried out so 
that the amount of application might serve as g/m (130**10)2 (wet mass). After drying this for 12 
minutes at 80 degrees C, it dried for three more days at the room temperature, and the color card was 
created. 

[0038] In addition, a test method and evaluation were performed based on the following. 
Appearance: The visual judgment of the paint film appearance formed in the color card was carried 
out. 

degree-of-hardness: ~ pencil degree-of-hardness hot-water-resistance: measured by JIS K 5400 - 
the color card was immersed in underwater [ 80-degree C ], and the abnormalities of a paint film 
appearance were visually judged during immersion and after paint film desiccation. 
Valuation-basis O ... It is change-less O both during immersion and after paint film desiccation... 
During immersion, slight milkiness **** A gloss fall [ it is strong and ] after paint fihn desiccation 
after paint film desiccation - change-less ** ... milkiness in immersion - slight [ milkiness ] - 
changeful - x ... milkiness in immersion ~ strong - after paint film desiccation - change of a gloss 
fall, milkiness, etc. - a large - 24 hours after applying contamination-resistant : red and a black 
magic marker (trademark), it wiped off with the cloth soaked in n-butanol, and the visual judgment 
of the decontamination nature was carried out. 

valuation-basis O ... full removal O ... **** - slight contamination ** ... a few ~ contamination x ... 
contamination - remarkable [0039] Weatherability: Sunshine weather-OMETA 3000-hour 
valuation-basis O ... It is changeless in a paint film appearance, and is 95% [ of more than gloss 
retention ] **... There is paint film appearance change slightly and they are gloss retention 80 - 94% 
X... Paint film change carried out visual evaluation of the paint film front face for each color card 
after immersion for ten days at 40 degrees C at the remarkable less than 80% alkah 
resistance:saturation slaked-lime alkali water solution of gloss retention. 
Valuation-basis O ... Change-less ** ... Fihn surface some nebula x ... Paint fihn surface nebula 
[0040] 
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[0041] The examples 1-4 which blended water dispersion MV which is the coating constituent of 
this invention had the outstanding paint fihn engine performance the passage clearer than Table I. 
On the other hand, the example 1 of a comparison which does not use the polymerization nature 
partial saturation monomer of the (a) component, and the example 2 of a comparison which does not 
use metal chelate compound were all inferior m hot water resistance, weatherability, alkali 
resistance, etc. 
[0042] 

[Effect of the Invention] The coating constituent of this invention can make the paint fihn excellent 
in hot water resistance, weatherability, resistance to contamination, solvent resistance, alkaU 
resistance, etc. form. 



[Translation done.] 



